Abstract-At present, the comprehensive index evaluation system of distribution network does not include access to distributed power and electric heating, which is not in line with the actual situation nowadays. To this end, an improved comprehensive index evaluation system is proposed, and the weight of indicators is calculated by AHP. The evaluation criteria are processed by curve fitting method to get the index scoring function, so as to form a comprehensive index evaluation of the distribution network which can be more practical system.
INTRODUCTION
With the development of the times, people have more and more demand for electricity and higher and higher requirements. Therefore, it is very important to develop the distribution network. In order to achieve better development of distribution network, it is very important to establish a scientific and rational distribution network evaluation system.
In recent years, research on distribution network evaluation has yielded some achievements. Liu Rui et al. Established the comprehensive index evaluation system and the calculation method of each index from the aspects of economy, reliability and safety. The analytic hierarchy process was used to obtain the weight of each index, and finally the comprehensive evaluation was carried out. Mary and others from the grid performance, economic efficiency, social benefits in three aspects to establish a distribution network planning evaluation index system. However, there is a problem that does not involve the distribution network access to distributed power and after heating the power distribution network and its indicators, ignoring the actual situation, this paper presents an improved distribution network evaluation index system.
II. ACCESS TO DISTRIBUTED GENERATION AND ELECTRIC HEATING
A. Influence on the Reliability of Power Supply As a power supply to power outage users, distributed power can greatly reduce the average power outage time of users. But in the analysis of the influence of distributed power supply on power supply reliability, the formation of the isolated island and the randomness of the output power of the distributed power supply should be taken into account. When the power supply capacity of the power grid is sufficient and the distribution network planning island can't be formed, the access of the distributed power supply will not have a positive impact on the reliability of the distribution network. When the power supply capacity of the power grid is insufficient and the distribution network is planned to form a solitary island. If the distributed power is located in the planned islanding, the distributed power will transmit power to the isolated island, and the output of the distributed power will improve the power supply reliability of the distribution network. If the distributed power is not in the planned Island, it has no effect on the reliability.
B. Influence on Line Loss Rate
The template is used to format your paper and style the text. All margins, column widths, line spaces, and text fonts are prescribed; please do not alter them. You may note peculiarities. For example, the head margin in this template measures proportionately more than is customary. This measurement and others are deliberate, using specifications that anticipate your paper as one part of the entire proceedings, and not as an independent document. Please do not revise any of the current designations.
C. Influence of Short Circuit Current Level
When the system fails, the access to the distributed power supply will provide short circuit current to the fault point. The three access modes of distributed power supply include: 1) low voltage access 2) medium voltage access 3) special line access.
The calculation shows that the distributed power is if the medium voltage mode is used in the distributed power supply, the short circuit current of the distribution network has little influence. If the distributed power is connected by dedicated line mode, the short circuit current supplied by the distributed power will reach more than 3kA. So the capacity must be connected to the distributed power supply to limit it.
D. Influence on the Load Rate
When the load rate of the distribution network is analyzed, the margin and carrying capacity of the grid transmission and transformation equipment during the winter heating period are analyzed, according to the operation conditions of the grid and the load characteristics of different regions. By analyzing the distribution network of electric heating, the seasonal load fluctuation is comparatively large. In winter, with the use of some electric heating equipment, the load increases obviously. During the Spring Festival, the load reached the peak of the annual power consumption, causing serious overload of distribution transformers and lines. In summer, the population of electric heating is less and the electricity consumption is relatively less.
III. COMPREHENSIVE EVALUATION INDEX SYSTEM OF DISTRIBUTION NETWORK
The establishment of a comprehensive evaluation system of distribution network consists of 3 steps:
1) The four indicators are selected to include security, economy, reliability and technology. The comprehensive evaluation index system of distribution network is established by considering the influence of distribution network including distributed power supply and electric heating on the distribution network itself and its indexes. As shown in Figure I 2) The analytic hierarchy process is used to calculate the weight of the index.
3) The index evaluation function is used to evaluate the index by setting index evaluation criterion.
IV. INDEX WEIGHT AND SCORING STANDARD 1) Index weight
The setting of indicator weight is an important link in the comprehensive evaluation. In this paper, the analytic hierarchy process and the matlab calculation tools are used to determine the weight of each indicator simply and conveniently. The results, of which, in the overall evaluation system reliability of the weight of 0.3, followed by the second-level indicators for the index relative to the first-class indicators of the weight.
As can be seen from Table I, in the reliability index, the system average duration of power outage is of the utmost importance. Meanwhile, the average power outage frequency of the system and the duration of the average outage of users are also important, and the average system availability is relatively low. 2) Index scoring standard
The impact of the evaluation criteria on the final results is crucial. Through the score, the advantages and disadvantages of different distribution networks can be compared intuitively, the criteria such as "excellent, good and passing" can't be used to measure them. At the same time, with the development of distribution network, many indicators will be more and more difficult to improve, and the improvement of every point will increase more and more. Therefore, the setting of evaluation criteria should reflect this characteristic. This paper uses the analytic hierarchy process to set up the construction characteristics of the index criteria. But the evaluation criterion can not reflect the change of the index score well, and it is easy to make the difference between the different indexes not ideal. Therefore, this paper uses the curve fitting method to deal with the evaluation criterion, and obtains the smoothed scoring function. As shown in Table II , in which x represents the index value, y represents the score. According to the score function given in Table II , the secondary indicators index of the evaluation object can be calculated, and then the overall score of each distribution network can be calculated upward according to the AHP. 
V. CASE STUDY
This paper selects the distribution network of three cities as the evaluation object to conduct an actual evaluation analysis to verify the practicality of the evaluation system, three cities were set as x, y, z, some of the indicators of the basic data shown in Table III . According to Table I data can be calculated at all levels of indicators of the score, with reliability as an example, three city distribution network score shown in Table IV . The final three cities and the total score of the first grade index score results shown in Table V . Table V shows that the comprehensive evaluation results can clearly reflect the overall development of the distribution network in various cities, the results also meet the basic positioning of each city. Although the total score of x cities is higher than that of y and z prefectures, the cost of x distribution network in cities is too poor and should be strengthened in this respect. However, the economic benefits of the urban distribution network and the safety of the urban distribution network are its advantages and need to be improved in other aspects.
Through the concrete analysis and horizontal comparison of secondary indicators, we can also find out the weak points of each city's distribution network, make corresponding construction and improvement, and make the distribution network construction more targeted through the above analysis. Lay the foundation for future construction planning. 
SUMMARY
In this paper, a comprehensive evaluation system of distribution network is proposed, which includes distributed generation and electric heating. The system not only can fully display all aspects of distribution network, but also can achieve the continuity of index score through curve fitting. There are many shortcomings in this paper. With the further study of distribution network, some parts are added and refined on the basis of this evaluation system, which can further improve the comprehensive index evaluation system of distribution network.
